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Project Introduction

We propose to develop and demonstrate BioComm, a bio-inspired autonomous
communications system (ACS) aimed at dynamically reconfiguring and
redeploying autonomous communication assets in accordance with both
mission objectives and communication demands simultaneously. BioComm is
embedded with ADaM (Anomaly Detection and Monitorin) capability, which
enables human supervisors or operators to exploit, benefit from, and interact
with BioComm systems with high confidence by alerting the operators of
multiple, heterogeneous ACSs on anomalous system behaviors without
requiring a deep understanding of the functions in the underlying systems.
The proposed solution (BioComm-ADaM) is based on the unique combination
of: (i) Digital Hormone Model augmented with Criticality-Sensitive Control with
the goal of achieving rapid self-configuration and fully autonomous adaptive
deployment, redeployment, and reconfiguration of NASA's autonomous
communication assets under a broad range of mission scenarios; and (ii)
Surprise-Based Learning capable of learning the expected or normal behavior
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